Antegrade versus retrograde isolated lung perfusion: doxorubicin uptake and distribution in a sarcoma model.
Antegrade and retrograde doxorubicin-based isolated lung perfusions were compared in rodents bearing a sarcomatous tumor in the perfused lung. Inasmuch as these tumors derive their vascularization from the bronchial artery system, we hypothesized that retrograde isolated lung perfusion through the pulmonary vein might result in an improved tumor drug uptake. Single-pass antegrade (n = 9) and retrograde (n = 9) isolated left lung perfusions were performed with 100 microg of doxorubicin in Fischer rats 10 days after subpleural tumor cell injection. The perfusion, washout, and recirculation times were 20, 10, and 60 minutes, respectively, followed by harvesting of the lung. The doxorubicin concentration and compartmental distribution in the tumor and in normal parenchyma of each perfused lung were measured by high-pressure liquid chromatography (6 animals of each group) and fluorescence microscopy (3 animals of each group). Doxorubicin concentration and pattern of doxorubicin-based fluorescence signaling were comparable for both perfusion techniques in normal lung tissue. Antegrade and retrograde isolated lung perfusion resulted in similar tumor drug uptake, which was lower than in normal lung parenchyma, and in weak and sporadic fluorescence signaling emerging from the tumor periphery and from blood vessels situated within the tumor tissue. Retrograde isolated lung perfusion did not confer a better doxorubicin uptake in the tumor as compared with antegrade lung perfusion despite the fact that the tumor vascularization in this model is based on the bronchial artery circulation.